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1.0  INTRODUCTION 


B-K  Dynamics’  activities  during  the  second  quarter  (15  January 
1975  to  15  April  1975)  have  been  focused  on  two  areas:  preparation 
of  hardware  for  the  interim  STINGER  simulation  and  conversion  of 
the  STINGER  simulation  to  the  ASC's  hybrid  computer  system. 

This  report  summarizes  the  work  performed  during  the  above 

• ’ 

period. 


2.  0 INTERIM  STINGER  SIMULATION  ACTIVITIES 


BKD's  interim  STINGER  simulation  activities  have  been  associated 
with  readying  the  hardware  for  data  transmission  between  the  major 
system  components  (i.  e.  SDS/9300  to  AD-4  and  SDS/9300  to  GE/3010). 
AD-4  linkage  hardware,  including  the  AD-4  converter  and  hybrid  inter- 
face unit,  was  exercised  and  evaluated  for  performance.  Sample/hold 
amplifiers  were  calibrated  and  data  transmitted  from  the  AD-4  to  the 
IRSS  using  the  SDS/9300.  These  tests  were  successful. 

During  the  quarter,  IRSS  interface  operation  was  intermittent.  Ex- 
tensive testing  was  done  to  discover  the  source  of  errors  generated  in 


data  exchanges.  Grounds,  power  supplies  and  other  potential  sources  of 
noise  were  investigated.  The  problem  was  finally  resolved  by  the  re- 
placement of  several  marginal  gates,  relocation  of  driver/receiver  cards 
to  the  GE/3010's  CPU  chassis,  and  modification  of  the  ground  system. 

In  the  course  of  the  above  activities,  software  was  generated  for  use  in 
checking  the  SDS/9300  to  GE/3010  link  and  the  SDS/9300  to  AD-4  link. 
Specifically,  three  programs  were  developed;  - - 
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« A general  purpose  AD-4  test  routine. 

J An  AD-4  discrete  test  routine, 

C 

a A GE/3010  interface  test  routine. 

K 

The  general  purpose  AD-4  test  routine  contains  an  ADC  read  loop 
and  a register  read/write  loop  along  with  three  additional  buffer  areas 
for  storing  programs  for  the  AD-4.  Code  for  the  AD-4  is  entered  in 
the  buffers  and  executed  from  the  SDS/9300  under  sense  switch 
control.  The  program  is  documented  in  Appendix  A. 

The  AD-4  discrete  test  routine  provides  a convienent  method  for 
verifying  that  the  16  input  and  16  output  lines  between  the  SDg/9300 
and  the  AD-4  are' operating.  In  addition  it  verifies  the  operation  of 
DGS's  and  DGC's  on  the  AD-4.  The  program  is  described  in 
Appendix  B. 

The  SDS/9300  to  GE/3010  interface  test  program  verifies  the 
operation  of  that  link.  The  program  has  two  options  for  data  trans- 
mitted. A count  from  000000  to  177777  in  increments  of  1 bit  is 

o o 

normally  transmitted  and  optionally  a pattern  of  all  ones  alternating 
with  all  zeroes  may  be  sent.  The  data  is  transmitted  from  the  SDS/ 
9300  to  the  GE/3010  and  then  read  back  and  compared.  The  program 
is  described  in  Appendix  C. 


3.  0 STINGER  CONVERSION  TO  ASC  EQUIPMENT 

Converting  the  STINGER  real-time  simulation  from  the  interim 
system  to  the  ASC  equipment  has  required  replacing  IBM- 7094  soft- 
ware functions  with  equivalent  CDC-6600  functions,  and  IBM-DOS 
interface  operations  with  equivalent  DADIOS  ADC,  DAC  and  discrete 
word  handling  capabilities.  In  Figure  1 the  relationship  of  hardware 
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elements  in  the  interim  simulation  are  shown.  The  elements  which 
are  affected  in  this  phase  of  the  conversion  are  outlined  in  heavy 
border^. 

To  date  STINGER,  software  conversion  and  DADIOS  checkout 
routines  have  both  been  completed.  In  addition  a preliminary  real- 
time I/O  design  has  been  developed  based  on  results  obtained  from 
DADIOS  checkout  studies.  The  final  real-time  checkout  will  require 
extensive  hardware/ software  test  and  the  successful  integration  of 
the  new  software  with  the  existing  STINGER  simulation.  The  flow 
chart  in  Figure  2 shows  the  interrelationship  between  these  tasks. 

The  tasks  outlined  in  solid  lines  represent  those  completed. 

3.  1 SOFTWARE  CONVERSION 

The  interim  STINGER  simulation  has  approximately  2500  lines  of 
code  written  for  the  IBM/ 7094.  Of  this  code  approximately  2000  lines 
of  code  are  in  FORTRAN  and  500  lines  are  in  MAP  (7094  assembly 
language).  Converting  this  software  to  the  CDC-6600  required  minor 
changes  to  the  FORTRAN  code  and  a completely  new  code  written  in 
FORTRAN  hybrid  to  replace  the  IBM- 7094  assembly  code.  Conversion 
of  the  assembly  language  portion  of  the  code  has  been  accomplished  by 
1)  generating  a flow  chart  from  the  MAP  code,  2)  rewriting  in  FORTRAN 
hybrid  the  equilivent  functions  and  3)  incorporating  the  appropriate 
real-time  input/output.  In  Appendix  D the  equilivent  FORTRAN  hybrid 
code  is  given.  The  statements  labeled  SOFT-T  are  modifications 
pertaining  to  the  software  testing. 
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CONVERSION 


PHASE  1 STINGER  CONVERSION  TASK 


3.2  SOFTWARE  TEST 

In  order  to  reduce  real-time  software  testing  all  new  software  will 
be  tested  in  three  steps;  First,  the  new  software  will  be  simulated  in 
non- real-time  using  special  software  to  simulate  real-time  functions. 
Secondly,  the  software  will  be  tested  in  pseudo  real-time,  a real-time 
test  which  uses  only  the  most  critical  real-time  loop.  Then,  if  the 
previous  tests  are  successful,  the  software  will  be  tested  in  real-time. 
Evaluation  of  software  test  results  will  consist  primarily  of  comparing 
interim  STINGER  data  acquired  from  current  simulation  runs  with 
results  obtained  from  the  new  software. 

In  Appendix  D the  software  necessary,  for  simulating  real-time 
events  is  presented.  The  special  tasks  which  simulate  hardware  I/O 
are  identified  in  card  columns  73  through  80  by  the  designator  SOFT-T. 
Other  tasks  which  correct  inconsistencys  between  the  FTH.  compiler 
and  FTHH.  are  denoted  by  the  designator  SOFT-MOD. 


3.  3 SYSTEM  SOFTWARE  AND  INTERFACE  CHECKOUT 

Prior  to  real-time  simulation  the  system  software  and  interface 
must  be  verified.  This  type  of  testing  is  important  for  1)  verifying 
status  of  the  real-time  system  software  and  2)  checking  the  accuracy 
of  ADCs,  DACs  and  discrete  communication.  The  test  routines 
completed  thus  far  include  the  following: 

o Verification  of  discretes  from  AD-4  to  CDC-6600. 
g Verification  of  discretes  from  CDC-6600  to  AD-4, 
a Verification  of  ADCs  from  AD-4  to  CDC-6600. 
o Verification  of  DACs  from  CDC-6600  to  AD-4, 
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In  addition  to  establishing  equipment  status  prior  to  real-time 
simulation,  these  test  procedures  are  also  used  for  isolating  hardware 
or  software  failures  in  the  interface  system.  In  Appendix  E the 
checkout  programs  are  presented  with  an  explanation  of  usage  given  in 
the  code. 


3.4  REAL-TIME  I/O 

The  real-time  I/O  operations  previously  handled  by  the  IBM-DOS 
are  now  implemented  on  the  CDC-6SOO/DADIOS  system.  These  new 
I/O  task  have  been  implemented  in  the  FORTRAN  hybrid  code  (Appendi:; 
D).  These  modifications  will  provide  the  STINGER  simulation  with  the 
following  hybrid  linkage  hardware: 

o 16  Logic  trunks  from  AD-4  to  CDC-6600. 
o Id  Logic  trunks  from  CDC-6600  to  AD-4, 
o 16  DACs  from  CDC-6600  to  AD-4. 
o 16  ADCs  from  AD-4  to  CDC-6600. 
o 3 Interrupt  lines  from  AD- 4 to  CDC-6600. 

The  AD-4  trunkline  and  ASFISS  trunking  station  assignments  are  shown 
in  Figure  3. 


TO  LOGIC  TRUNKS: 


DA  DIOS  PATCHING  REQUIREMENTS 


APPENDIX  A 


GENERAL  PURPOSE 
AD/4  TEST  PROGRAM 


gene r a L PURPOSE  AD-4  test  program 


PURPOSE 

The  General  Purpose  AD-4  Test  Program  permits  the  user  to  exe- 
cute up  to  five  separate  AD-4  routines  (e.  g.  ADC  read,  register 
read/write  etc. ) under  sense  switch  control.  The  program  contains 
a register  read/write  routine  and  an  ADC  read  routine.  Three 
other  program  areas  are  available  for  the  user  to  enter  his  own  code. 

USAGE 

o Five  AD-4  command  lists  are  defined  at  locations  Q2100, 

02200,  02400  and  02500.  The  first  word  of  each  list  con- 
sists of  the  word  count  of  that  list.  Subsequent  words  are 
the  actual  AD-4  command  list  words. 

o If  switch  n is  on,  then  list  n will  be  sent.  However,  if  the 
word  count  is  LE  0 for  a given  list,  that  list  is  not  sent  even 
if  the  corresponding  switch  is  on. 

o New  command  lists  may  be  added  to  the  deck  or  loaded 
separately. 

a OPERATION.  Load  the  program.  To  run  it  perform  the 
following  sequence: 

IDLE,  RESET,  RUN,  INT33 

If  one  pass  is  desired  set  SS6  then  set  SSn  for  execution  of  the  AD-4 
program.  The  program  will  loop  at  location  01127  when  complete. 
Results  will  be  stored  at  locations  60000  to  60100  . 
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AD/4  TEST  PROGRAM  CONTINUED 


AD/4  TEST  PROGRAM  CONTINUED 


WAIT 


I SET  FLG-  : 
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REG 
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RETURN 


ENTERED  FROM  INTERRUPT  24 


SET  FLG=  j 
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AD/4  TEST  PROGRAM  CONTINUED 


r LIST  IS  THE  ADDRESS  OF  AN 
| AD-4  COMMAND  LIST  IN  THE 
) FORM:  WORD  1 = NUMBER  OF 
| WORDS  TO  TRANSFER 
WORD  Z n+1  AD-4  COMMANDS 
OR  DATA 


/SETUP  (LIST) 


^ WORD^ 
1 OF  LIST 


RETURN 


MOVE  LIST 
] DATA  TO  COM- 
* MAND  BUFFER 


! DISCONNECT 
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{WORD  COUNT 
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A D/-1  - SDS/9300  DISCRETES  CHECK  OUT  PROGRAM 


PURPOSE 

This  program  writes  a 16  bit  word  into  the  AD/4  control  register  0 
and  reads  back  a 16  bit  word  from  the  AD/4  sense  line  register  0. 

This  is  accomplished  by  the  SDS/9300  vda  the  direct  memory  access 
ports  and  the  remote  hybrid"  interface.  The  word  written  and  the 
word  read  back  to  the  SDS/9300  should  be  equal  if  the  AD/4  logic 
board  is  patched  so  that  DGC  1 goes  to  DGS  1,  DGC  2 to  DGS  2,  etc. 

Execution  of  the  program  automatically  results  in  a test  of  all  bit 

patterns  between  0 and  77776  . If  an  error  is  detected  the  9300's 
o o 

B-register  display  will  blink  off- and- on  25  times  and  the  next  bit 
pattern  will  be  tested.  In  addition  to  blinking  the  B-register  an  error 
message  is  printed  on  the  TTY.  To  examine  the  error  condition  the 
program  must  be  stopped  and  the  contents  of  location  60005  (what  was 
written)  compared  to  location  60015  (what  was  read  back). 

USAGE 

The  program  has  three  options,  all  of  which  are  accessed  by  control 
panel  sense  switches.  These  options  provide  an  unconditional  program 
pause,  a pause  if  error  is  detected  and  a bypass  of  TTY  output. 
Specifically  the  options  and  their  usage  are  as  follows: 


SS3 

ON 

Pause  if  read  / write  (pauses  at  60130) 

OFF 

Continue 

SS5 

ON 

Bypass  TTY  error  message 

OFF 

Print  TTY  error  message 

SS6 

ON 

Program  unconditional  pause  (pauses  in  a loop  at 

60001  to  60002) 

OFF 

Continue 

B-l 


To  load  the  ''binary  deck"  the  user  should  follow  these  steps.  First, 
put  binary  deck  on  back  of  Utility  Library  Program  and  load  card 
reader.  Second,  on  the  computer  console; 

1.  Press  Idle. 

2.  Press  Preset  (then  Press  Load  on  card  reader). 

3.  Press  Clear  Flags  and  Clear  together. 

4.  Press  Reset. 

5.  Press  Run. 

6.  Press  SS4. 

7.  Press  Cards. 

To  execute  the  program  do  the  following; 

1.  Press  Idle. 

2.  Press  Reset. 

3.  Enter  BRU  60000^  in  the  accumulator. 

4.  Press  Run. 

To  use  the  Utility  Library  Program  for  displaying  data  locations  do 
the  following; 

1.  Press  Idle. 

2.  Press  Reset. 

3.  Press  Run. 

4.  Press  INT32. 

5.  On  the  keyboard  enter  SNAP XXXXX,  where  XXXXXis  the 

location  to  be  displayed. 

To  re-enter  the  test  program  at  any  time  after  using  the  Utility  Library 
Program  repeat  the  steps  required  for  program  execution  (as  shown  above). 
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APPENDIX  C 


3010  DIAGNOSTIC  PROGRAM 
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3010  DIAGNOSTIC  PROGRAM 

PURPOSE 

The  program  writes  and  reads  back  blocks  of  23  words  from  locations 
FEOO.  „ to  FFCO,  „ in  3010  core.  Each  pass  the  pattern  being  trans- 
mitted  is  incremented  by  one.  The  pattern  is  incremented  from  zero 
to  1777770  and  reset  to  zero  when  the  high  count  is  reached. 

O 

If  an  error  is  detected  in  a block  the  contents  of  the  9300  read  buffer 
is  printed  along  with  data  pattern  that  was  transmitted  (see  example). 

To  suppress  the  compare  function  set  sense  switch  1. 

Every  10,  000  passes  through  the  blocks  FEOCL  to  FFCO„  a print  is 
o o o 

made  (see  example)  to  indicate  that  the  program  is  operating.  (This 

may  be  effectively  suppressed  by  loading  7777  7777  into  location 

o 

STOPC  (60130  ). 

o 

USAGE 

To  load  the  program  into  memory  do  the  following: 

1.  Put  BKD  program  loader  card  in  hopper. 

2.  Ready  card  reader. 

3.  On  the  console,  push  Idle  then  Reset. 

4.  Clear  register  lights. 

5.  Hold  down  Clear  and  Clear  Flags  for  1 second. 

6.  Press  Reset,  Run,  and  Cards. 

7.  Program  counter  will  stop  at indicating  load  completed. 

To  execute  the  program  which  has  been  previously  loaded  do  the  following: 

1.  Press  Idle,  Reset. 

2.  With  register  display  set  to  B,  enter  00160200  . 

o 

3.  Clear  the  3010  interface. 

4.  Press  Run. 
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SDS/9300  to  GE/ 3010  INTERFACE  CHECKOUT  PROGRAM 


13 
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I COMPARE  i 


DATA 


I 


9300/3010  INTERFACE  PROGRAM  CONTINUED 


ENABLE 

INTER- 

RUPTS 


i LOAD  BUFFER 
WITH  PATTERN 
OF  ALT.  Os  AND 
ONES 


[LOAD  BUFFER 
j WITH  COUNT 
PATTERN 


/HAS\ 
XHIIGH  > 
COUNT  BEEN 
REACHED 


RELOAD  LOW 
COUNT  IN 
PATTERN 


WRITE 


i i 

READ 

i 

116  RtR  nib 

117  WSA  DATA  06C00C 

113  RSA  DATA  Q 6 0 0 '» G 


APPENDIX  D 


FORTRAN  HYBRID  SOFTWARE 


B^K 


DYNAMICS.  INC 


' 

FORTRAN  HYBRID  SOFTWARE 

■ 

This  Appendix  contains  the  real-time  software  for  the  STINGER 
simulation.  The  code  presented  here  was  converted  from  IBM-7094 
MAP  into  CDC-6600  FORTRAN  hybrid.  The  statements  denoted 


SOFT-T  pertain  to  the  software  test  proceedures.  The  statements 
denoted  SOFT-MOD  correct  inconsistencies  between  the  FTN.  and 
FTHH.  compilers. 
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SUBROUTIX E FLIGHT 

: purpose 

This  program  serves  as  a driver  for  the  STINGER  real-time  code. 
1 The  program  initializes  parameters,  reserves  DADIOS  equipment 

and  transfers  initial  coi  ditions  ro  the  AD-4. 

i 

'•  'DESCRIPTION  OF  PARAMETERS 

(see  code) 

I 

\ SUBROUTINES  REQUIRED 
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SUBROUTINE 
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o 

SUBROUTINE 

SINIRUN 
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This  program  contains  the  real-time  digital  computer  computations 
required  for  the  STINGER  simulation.  Program  inputs  are  received 
from  the  AD-4  via  DADIOS  ADCs  and  discretes.  The  program  out- 
puts are  transmitted  to  the  AD-4  via  DADIOS  DACs  and  discretes. 

SUBROUT  XES  REQUIRED 

a SUBROUTINE  SIMSTOP 
o SUBROUTINE  SXMHOLD 
o SUBROUTINE  AD  FOUR, 
o SUBROUTINE  SINIIDLE 


•» • t • j 

OI;*.£NSIC-\  w ) ,TS  '.  3 ) 

: ■•  , S I ■ - { . ■ , ; . iO(l) , XMISS(I) ) 

. . . . . i DX) f (rIN(2)i3¥l  y )i  IFIW(4)|0T) 

i i - )T ) » CFIfo  ( 

{-"i,k  >,  ..  ) , r yn  j , (pi;c-u)  ,z<:z) 

. / : . ' r i « 1 1 . , - . 

3OMM0N/CO1A/L  yiL»IPTS*XXS{5G>»  3T33  VOTCOtZOTGO* RL3tCOS£ ,SPO,.\I » 

* ^ A i . ; . . i 

* P - . i I)»P;Y(0..  }»FJ  ■!(>.<>'’:  £ ( y ij ) » T ■.  AS  C 3 j ) » X 0T5  MS  ( 3 Q ) 

j 1 . *.  _>  V . j.  ' ; i . * 

* ...  »YCOMP,ZCC  ......  ) t v.i  (30)  «6«GGS 

XCOi  Y30 1 ZD  |Q  !iv.*  ? 

* . 1 y 0 J 2 - ' ! ^ 1 i *■  . t ' i i C . | G J t J ' i Au  :■  i ^ j ^ '.  y-.lyK\.4y3\yOPLyCTL|STL,y 

L_  y . V . i . . . f.  ..  .'  i .-  . \ ; 1 L A A ( X J ) l 

* ? 'i  C j A \ J i -» ■>  . L <y  vlhLi  i . i C j . ) ) X i » y A f ii  Afj^ALEl/t^^^E  13) 

^ . c A .-t  j / . '.  i . . .t»Y(j-/yVi_»  j) 

CO,-  MON/:  .70  ,M/I3I  T (6;  ) , MAX'Jl  T,  I.-RI7: 

• xis/Ziju./  ..  . *i  ( * . ) 

3 0M>'.0N/Z3\Gi/.AU\C;-i  £-1 ) 

Cv,:  .-  G.'./ZIOI  32/:  £ .X 
CC,  .'-iO.N/ZO  JI32/IDU  T 

I AIT  FyR  rIAMi  SYNC  rKOil  IRSS  i 21T  a) 

. C A l A0F0UR 

• ir(:i3:T(i)«'<E»l)o2  i J 1 3 A u 

ft  M A ' . s v.  .... 

•*i  AX  = 5C 
£cAj  a w-C 

dc  2 

FINE I)=Aol  (2) 

Lf  A L L r\  1*  0 2 \ 

^ / . D w .< 

JO  3 I=lf3 
F I N £ I ) - F I ‘ ; ( I ) • 3 C l 
IF  (XXS  tl M 3i_ X +1)  .wT.  3X)oO  T2  3 

00  T C 2 CH.->  . N-L  0 

J 0 T P U i BIT  i • 0 A 0 / 

I CLT= J 
' • j ' ' c ■ I o 

ly  m _ I.  _/  i \j  J 

PPXEI.  ”y>l  .1) 

JPY  CINOZX+i)  = cI.Ml  2) 

?PZ(:wJ£X+i>sFI\(c) 

T I Mu  (INO  :x- .)  =FI.\  (A) 
v v,x  (in  ;x+  ) 

,/my  ( i.\D£  x'  + i )-FI  i <•  ) 

» ..Z  ( 1.<0£at  -)  :r'  I 4 £ <’ ) 


SOFT- MOD 
3QF7-M0D 
SJFI-moo 

soft-mod 


SGF7-T 


S0F7-T 


SOFT-T- 


O O ')  '.5  r t ■')  C.1  X >-  M '/  of  U.  li.  I.I.  '/l  !V)ij  O i O • 3 t*  <Y.  ■ V ' Ml  II.  Ii- 


,oo  ■ ■-  .:i r ■ o (iTi ) 

0 - "(IT  ) ♦■RAT  Ii 

' C0>:  ’=Y  0 .'0  : ; (IT  1 ) 
C = YJN<ITi)  n-.AT  Ij 
; o o ?=zoto;;3 c Ti> 
C=Zui'.  (ITI ) * 1 0 

* ( KCK  • L T • ) Sv  K — .. 

*“  (^ChoiIjI  « ) j C T 

* 7 H , u *»  , r 

. Z.  ty  L.  l 

.71  = 00  .7  iXG*Xi>Y0 
t~  ( V * 1 • la  I I 0 0 b « S ) 

, <G=u. :0GCo*ZALT 
ri  0 = j . . G 2 o 7 0 90 '*  £ X 
, i = \/T I/A  U 
FX=2 
X - 3 

ALl.  IM£Rf*(Q:-,a:. 

All  I Tc  ?<•  .'7  \L 
ALL  I 3iT£RP  (T-  aAl 
ALL  * . 7 o R ~ ( 7 ■ t A l. 

1 = X T T A + Y 7 v Y 7 
1 = :.C  L7^3S£9*4» 6 
A=SlN(Ai> 

A=CGS (AI) 

X X = X X X*  2 js,'/5.i/o 
Y Y=YYY*2u  475<  C /S 
ZZ=ZZZ»2D‘r75.0/i 
«R=XXX*XX  : Y •'  Y 

rh=vt:*3o  r(RRs> 
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C-2  = AC^S  (RCi) 
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OUTPUT  BIT 
ON  SENSE  LINE 


LINE  DA  LINE  S 


OUT  PI  T BIT  8 
ON  SENSE  LINE 


•WE  IAN 


■''WAIT  fo;i\ 
fOMPLETIOV" 


DX  = FLOAT  (DX) 

DXG  = DX 

DXG  - DXG  * SC  A LLP 
DY  = FLOAT  (DY) 

DYG  = DY 

DYG  = DYG  * SCALE P 
DZ  = FLOAT  (DZ) 

DZG  = DZ 

DZG  = DZG  SCALE P 
DT  = FLOAT  (DT) 

XDOT  = FLOAT  (XDOT) 
XDO  = XDOT 
YDOT  = FLOAT  (YDOT) 
YDO  = YDOT 
ZDOT  = FLOAT  (ZDOT) 
ZDO  = ZDOT 
. XXX  = FLOAT  (XXX) 
YYY  = FLOAT  (YYY) 
ZZZ  = FLOAT  (ZZZ) 
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ACC  = XXS  (IR2) 
ACC  = ACC-DX 
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IND  = IND  + 1 
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1XDIX  = 4 *(IND-1) 
ACC  = DT 
IRS  = -INDES 
MANORS)  = DT  j 
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IR1  = 

-IT1 

IR2  = 

"IT  2 

DIV  = TS(IR2- 1) 

-TS(IRl-l) 

RATIO  = (DT-TS(IRl-l))  / DIV 

XCOMP  = XDTGMS(IRI- 1)  + RATIO  * ( XDTGMS(IR2-1)  - XDTGMSURl- 
LAUNCH  = FIX  (XCOMP) 

XC  = XDM(IRl-l)  + RATIO  *(XDM(IR2-1)  - XDM(IRl-l)) 

YCOMP  = YDTGMS(IRl-l)  + RATIO  *(  YDTGMSUR2- 1)  - YDTG MS(IR1- 
I LAUNCH  + 1 = FIX(YCOMP) 

[ YC  = YDM(IRl-l)  + RATIO  *(  YDM(IR2-1)  - YDM(IHl-lJ) 

ZCOMP  = ZDTGMS(IRl-l)  + RATIO  ■{  ZDTGMS(IR2-1)  - ZDTGMS(IR1- 
| LAUNCH  + 2 = FIX  (ZCOMP) 

:ZC  = ZDM(IRl-l)  + RATIO  •■=  (ZDM(IR2-1)  - ZBM(IRl-l)) 

ITREAL  = DT  - SCALET 
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INTERP(TREAL,  TMA,  XE,  NT,  N3  X,XTA,  NERR)  j 
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SUBROUTINE  . RES  . 

PURPOSE 

The  16  bit  discrete  word  sent  by  the  AD-4  to  the  CDC-6600  is  converted 
into  bits  by  this  program.  The  discrete  word  is  periodically  reconvert- 
ed and  updated  in  a COMMON  block.  On  completion  of  a conversion  the 
high  order  bit  is  stored  in  IBIT(I). 


REQUIRED 


o SUBROUTINE  SIMIDLE 

i i 


i 
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. SUBROUTINE  AD/OU  x AND  ABC 


purpose 

These  programs  together  simulate  AD-4  functions  required  by  the 
STINGER  real-time  simulation.  The  programs  functions  as  a table- 
look-up  of  ADC  data  required  by  SUBROUTINE  REALT  and  SUB- 
ROUT.Nil  FLIGHT.  In  addition,  the  programs  transfers  discrete 
data  to  the  aforementioned  subroutines. 


SUBROUTINES  REQUIRED 

o SUBROUTINE  BITS 
o SUBROUTINE  ADC 
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DADIOS  CHECKOUT  PROGRAMS 
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